Background: To promote active daily living and improve the quality of life of older facility residents, it is important that care staff understand their day-to-day activities and needs. However, only a few studies have examined the needs of older residents and how care workers understand them. This study aimed to examine the subjective needs of older residents at aged care facilities, care workers' understanding of these needs, and the gaps that exist between them.
Background
Recent years have seen a rapid increase in aging populations in developed countries [1] . Among them, Japan has the highest proportion of people aged 60 years or older in the world (32 % in 2013) [2] . Various studies, ranging from biomedical aspects to psychology and social science-related themes, have been conducted on aging [3] .
The Japanese government instituted a universal longterm insurance system in 2000 [4] . The initial number of facility service users was 520,000, but this expanded to 890,000 in 2013 [5] . Various types of facilities covered by long-term care insurance for older people exist in Japan, including special nursing homes, health service facilities, and sanatorium-type medical care facilities. Special nursing homes provide regular nursing care, and sanatoriumtype medical care facilities provide medical services and care. Health service facilities, which are similar to geriatric intermediate care facilities, provide rehabilitation and care, and support discharge to home.
The quality of long-term care can be evaluated from medical and technical perspectives, as well as a care receiver's sense of satisfaction [6] . When considering care quality, comprehensive and efficient measures of care quality for older people have been developed [7] , and some studies have advocated that care providers should understand the individual needs of those they care for [8, 9] . To better understand the subjective needs of aged care facility residents, a 25-item instrument for care providers to assess older people's needs [10] was developed based on an interview study [11] . This instrument showed satisfactory factorial validity, internal consistency, and reproducibility in the context of assessing the subjective needs of institutionalized older people [10] .
To improve active daily living and quality of life (QOL) of older facility residents, it is paramount that care staff understand their day-to-day activities and needs. This study aimed to examine the subjective needs of older residents at aged care facilities, care worker's understanding of these needs, and gaps that exist between them.
Methods
We conducted a pairwise cross-sectional study using a 25-item questionnaire [10] to measure both the subjective needs of older facility residents and care workers' understanding of residents' needs.
Questionnaire
We evaluated the activities that residents wished to perform using a 25-item questionnaire [10] , which was developed based on semi-structured interviews with care providers regarding care goals (2006) [11] and consideration of previous studies [12, 13] . The questionnaire encompassed the following four areas: basic activities of daily living (BADL), instrumental activities of daily living (IADL), environment and lifestyle (EL), and emotion (EM). Questions were asked in terms of "whether you want to perform each behavior regardless of the need for assistance, " rather than "whether you want assistance or not when attempting each behavior". Residents were asked to grade each item using a five-point Likert scale (5: "strongly agree", 4: "agree", 3: "neutral", 2: "disagree", 1: "strongly disagree") (Additional file 1). The questionnaire was validated using data collected in this study (n = 120, χ 2 df = 1.090, RMSEA = 0.03; all standardized path coefficients ranged from 0.28 to 0.87), and was determined to be reproducible using data collected in 2011 (n = 18; 14 of 25 items showed weighted kappa coefficients ≥0.60) [10] . This questionnaire [10] was also used to assess how care workers understood the needs of each resident (Additional file 2).
Participants and study setting
We conducted interviews with older residents of 10 facilities in Kyoto, Shiga, and Ishikawa Prefectures (two special nursing homes and eight health services facilities) (January-March 2008). A questionnaire survey was conducted with attending physicians, care managers, nurses, care workers, and rehabilitation staff (physical therapist, occupational therapist, and speech-language therapist). In this study, we only used responses from care workers who could be paired with older residents. Only older residents who were able to verbally communicate were selected arbitrarily by facility staff for this study. With respect to cognitive function, those with a Mini Mental State Examination [14] score ≤17 points (severe cognitive impairment) were excluded. Of the 129 older residents who provided consent to participate in the study, six were either discharged or withdrew their consent during the study period. Of the remaining 123 older residents, 119 for whom two care workers could be assigned to complete the questionnaires were included as participants of this study ( Fig. 1 ). With respect to the background of the 10 facilities where the 119 older participants resided, the number of residents at each facility ranged from 84 to 240 (total, 1195 residents) at the time of the survey. The occupancy rate of each facility was between 90 and 100 %, and the number of study participants at each facility (6 to 29 residents) accounted for between 4 and 14 % of the total older residents.
Data collection
We conducted a pilot study at two facilities before this study in order to verify the procedures. The questionnaires completed by care workers were kept in individual envelopes and collected by responsible personnel at each facility. We visited each facility to collect the questionnaires 6-8 days after distribution. We then performed individual interviews to ask each participant questions on the questionnaire form; this process reflects our effort to address potential sources of information bias for healthcare staff. If any participants were discharged from the facility, we excluded their data as well as the matched questionnaires completed by their care workers. Interviews were conducted by four healthcare professionals (one occupational therapist and three nurses) using standardized methods. Basic information including gender, age, duration of residence, Mini Mental State Examination [14] , and activities of daily living (ADL) [15] was obtained from the resident records and facility staff.
Older participants were given gifts worth about 500 yen (about 4.8 USD/3.5 EUR at the time of writing), and facilities were given bookstore gift certificates according to the number of times they participated in the survey.
Statistical analysis
We matched each older resident with two care workers who engaged in his/her care, and both care workers responded to a questionnaire regarding the resident.
We excluded pairs that provided insufficient responses to the questionnaire (i.e., two or more missing responses to the 25-item questionnaire or missing information regarding resident characteristics). If the care worker who was randomly selected out of the two assigned for each older resident did not respond to the questionnaire or had two or more missing responses, responses from the other care worker were used. Pairs for which none of the assigned care workers provided sufficient responses were excluded from the analyses.
Resident and care worker responses regarding subjective needs were evaluated on a five-point scale, and were each aggregated into two categories (4-5: with subjective needs; 1-3: without subjective needs and neutral). The proportion of residents with subjective needs and the proportion of care workers who understood the resident needs were shown along with 95 % confidence intervals (CIs) [16] for each questionnaire item.
As an additional statistical analysis, the Chi square test was performed to analyze the relationships between basic attributes and the presence or absence of resident needs, and the number of questionnaire forms completed by care workers and their basic attributes, with p < 0.05 set as a statistically significant level [17] . Furthermore, to account for multiple comparisons, the Bonferroni correction [17] was used. These analyses were performed using IBM SPSS Statistics 20 [18] .
Ethical procedure
The study protocol was approved by the Ethics Committee of Kyoto University Graduate School and Faculty of Medicine (E347). Although not all participating facilities had an ethics committee, the director of each facility approved the study, and notices of the study were posted at all facilities. The study objective was explained to the participants and/or their families, and written consent was obtained. All participating care workers were given Other assignment due to lack of responses from assigned care workers : 3
Random allocation

Fig. 1
Of the 129 older residents, 119 for whom two care workers could be assigned to complete the questionnaires were included as participants of this study. After excluding four pairs, data from 115 pairs were subjected to analysis. For two pairs with no response or an insufficient response from the assigned care worker, responses from the other care worker were used written information, and completed questionnaires were considered their consent to participate. All collected data were subjected to linkable anonymization, and personally identifiable information, such as subject name, was never taken outside the facilities.
Results
Data from 115 pairs were subjected to analysis. For two pairs with no response or an insufficient response from the assigned care worker, responses from the other care worker were used (Fig. 1 Table 4 ).
The additional analysis revealed no significant difference in the proportions of residents with subjective needs by gender, age, cognitive function level, level of care needed, and independence in other ADL. Moreover, no significant difference was found in basic characteristics (age, gender, and years of experience) of care workers by the number of older residents assessed.
Discussion
In this study, we measured both resident subjective needs and care workers' understanding of resident needs, and found that while the residents had more subjective needs in the areas of BADL and EM than in the areas of IADL and EL, the care workers understood resident needs in IADL and EL areas to a lesser degree than needs in BADL and EM areas.
Most residents had common subjective needs in the areas of BADL and EM. Proportions of residents who expressed needs in the IADL and EL areas were low compared with those for BADL and EM areas. Of the 25 items, only Q15 ("Desire for more time to oneself and own space") in the EL area had a proportion lower than 50 %. For highly independent residents, such as those in this study who were able to express their intentions, care that prioritizes resident viewpoints (e.g., care that satisfies IADL and EL needs, such as those involving fulfillment of one's roles) will be needed in order to improve resident QOL. Previously, quality indicators focused on the older care process [19] , medical management of older facility residents [20] , and geriatric syndrome management [21] have been reported on resident care. In addition, six areas (home, room, social interaction, meal service, staff care, and resident involvement) have been reported as care satisfaction indicators [22] . Moreover, for older people with dementia in long-term care facilities, care providers must provide care based on the perspective of individualized care, focusing on personcentered care and understanding resident preferences [23, 24] . In recent years, an intervention study was conducted to address quality improvement in long-term care [25] .
The proportions of care workers who understood resident needs in BADL and EM areas were high, compared with IADL and EL areas. Because the items in BADL and EM areas reflect basic physiological needs [26] , it is possible that care workers provide support for self-care and have emotional exchanges with residents on a daily basis. One concern, however, is that care workers might provide care assuming that older residents have uniform needs, even for those who have no such needs. As suggested by our results for items in IADL and EL areas, the proportion of care workers who understood resident needs is not necessarily high in these areas. Indeed, care workers were less likely to understand subjective IADL and EL needs, which varied widely by individual or preference, than BADL and EM needs, which most residents had in common. Resident subjective needs and values are key to assessing the quality of care [21] , although this might be related to the manpower of facilities and care providing systems. It is necessary to provide care based on the autonomy and dignity of older individuals with a holistic outlook [27] . Previous studies have compared perceptions of care between providers and receivers [12, 13, 28] , and have revealed that the providers' perspective differs from that of receivers. Studies in the areas of nursing and care have found that care providers tend to overemphasize needs related to aspects of their own psyche [12, 13] , and there were differences in responses regarding the needs of residents, care givers, and professionals [29] . In the present study, care workers' understanding of residents' needs varied by area (BADL, IADL, EL and EM).
The following three needs were expressed by more than 50 % of residents, whereas less than 50 % of care workers understood them: Q11 "keep money at hand" (43 %); Q12 "perform household chores themselves" (30 %); and Q18 "need to play a role" (41 %). The former two were IADL needs and the latter, an EL need. These three items are all related to roles of residents and their demonstration of management ability, and thus linked to resident dignity. As human life activities and roles have meaning in each individual's life, clinical practitioners including care workers should promote and enable the kind of care that allows for the maintenance of role activities based on resident values and life history. Healthcare providers should be trained to probe the psychological needs of residents in daily care [30] . To this end, care workers need to explore ways to better understand resident subjective needs, and shift mindset from care provision limited inside the facility to one that focuses on resident preferences.
This study has some limitations. First, participants were not sampled randomly but selected via convenient sampling. Although each facility staff member selected participants (potentially causing selection bias), care worker understanding of each resident's subjective needs may have been insufficient. This underestimation of resident needs may have been even larger had we employed random sampling. Second, structured interviews were conducted by researchers, and not by usual care providers; therefore, resident subjective needs may have been excessively measured. However, this could be interpreted as having provided the opportunity for potential resident needs to rise to the surface, whereas residents might have refrained from expressing them out of consideration of the relationship with their regular care providers. Furthermore, as our participants were cognitively intact and were able to communicate verbally, application of the results to other older residents requires caution. Previous studies have reported the differences in needs of residents with dementia relative to those without dementia [31] . Finally, the present findings are based on data collected in 2008, and thus interpretation requires caution due to changes in the environment. However, as there has been almost no major policy change concerning long-term care facilities in Japan since 2008, the results of the present study are likely still valid.
